The MADM model has the following entities: The set of objects, a discrete and finite set with at least one element, in the case of assessment problems, and with at least two elements, in the case of optimal choice problems. Abstract: In this paper some methodological aspects of taking decisions and the MADM model are brought to the reader's attention. The model is described in detail and its solving will refer to the Onicescu method. The application developed by the authors is an example of optimal products, services, and works acquisition. The optimization makes use of OPTCHOICE -pervasive software for MADM modeling and optimal choice problems solving.
Introduction
Decision making is a set of human activities, which, in essence, means being aware that there are several ways of acting in a given context, analyse their consequences in relation to a purpose, choice and implementation of the action considered to be optimal in an axiological vision adopted.
The main stages of this process are the following:
 Triggering, characterized by the realising the necessity to act in response to the occurrence of events bearing disturbance / aggression / changes / gains / losses / opportunities / etc.;  Decisional tension, defined by the collective concern, most often instinctive and unconcerted, to perceive, even inaccurate or incomplete, the decisional problem caused by the triggering events;  Initial formulation of the decisional problem, highlighted in slightly different informal versions, depending on the views of different actors involved in the decision, between whom the first conflicts of opinion may arise;  Enunciation of the formal decisional problem, built through organized effort by the multitude of actors which are structured by harmoniously assigning official roles (decision makers, experts, consultants, executioners, etc.).  Solving of the formal decisional problem, assuming the application of one or more methods able of providing alternative solutions which are determined by simulating the consequences of their implementation, eventually choosing the one considered optimal;
 Implementation of the optimal decision, following the evaluation of all actions taken in order to achieve the desired results;
 Verification of the decision's correctness / completeness / optimality, could conclude that the decisional process has been closed or may return to one of the previous stages.
These are general methodological steps in decision making but they occur in a stated paradigm. In the present case, the paradigm is Multiple Attribute Decision Making (MADM) [1, 2 and 3] .
It can be stated, without being mistaken, that any formulation of the matter, which seeks choosing of an optimal object in relation to several attributes, according to a process that can be defined through an algorithm leads naturally to a MADM model. 
attribute's variation intervals. They depend on sense_a In conformity with the above definitions, the inferior and superior margins represent the worst respectively the better possible attribute values.
weight with the properties: 0 < weight_a[j]
The model building refers to the relation between the sets O and A. To express this relation is necessary:
The decision matrix. [i,j) . In such modality, the set of objects is described by the set of attributes.
In this moment, the classical MADM model is entirely defined. The problems generated by MADM model can have a high complexity level, even when there are only a few attributes. Once the number of attributes increases, the problem complexity increases considerably. This complexity increasing is a consequence of conflict between attributes. That is the majority of real cases. One object can rank high to a specific attribute and concurrently very low to another one.
The general goals in solving a MADM problem [4] can be: G1: objects assessment; G2: optimum / pessimum object(s) finding; G3: objects ranking.
In the presented model context and by the finality of this paper, the goals are G1 and G2. 
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Nowadays, the Internet is undergoing a fast development of services. Web enabled optimization is a new trend in treating Operations Research (OR) problems over the Internet [5 and 6] . Part of this new trend, the OPTCHOICE software is one of the first Internet-based programs designed to describe MADM mathematical models, define assessment / optimal choice / ranking problems on them, and solve these problems in informatics performance conditions [7] . The OPTCHOICE software may be characterized as a pervasive service. Recall that an Internet service is pervasive if it is available to any client, free of charge, anywhere, anytime and without delay [8] . This software will be used to take over the models built in the following and to solve the associated problems.
Models for Acquisitions
The Romanian Air Traffic Services Agency, ROMATSA R.A., provides air traffic services for the aircraft operating GAT (General Air Traffic) flights, under IFR (Instrument Flight Rules) conditions, within the Romanian airspace, as well as within any other airspace allotted to Romania according to international agreements.
In accordance with provided services, ROMATSA has a large number of employees, with a small fluctuation from year to year; the mean number is 1650. All employees have to get to their jobs without delay, the job discipline being the second factor, after the professionalism, assuring the success in this domain of activity.
Some employees use personal means to get in time to their jobs. But for the rest, a special compartment, working with DSNA Bucharest, provides staff transportation on route BucharestBaneasa / Otopeni (job points) and return for both kind of shifts (7.00 -19.00, 19.00 -7.00) and (8.00 -16.30). For this, one disposes from a flotilla of Mercedes sprinter shuttle buses with 18+1 seats. These operate on 7 fixed marshroutes. Sometime the marsh-routes can be modified with the dispatcher approval. A standard marsh-route is presented in the following: Aparatorii Patriei -Cultural -BIG BerceniTimpuri Noi -Marasesti -UniriiIntercontinental -Scala -Victoriei -Baneasa (ROMATSA). The loading of a shuttle bus grows with coming near the final destination. It is obvious that the goal of utilizing the shuttle buses at full capacity is far too difficult to accomplish.
Simulated variants with the consideration of involving in the transport planning 5 shuttle buses with 9+1 seats prove to be better than the present transport plan.
Before proceeding with optimal implementation, it is needed a strong decisional support regarding the optimal buying of shuttle buses and the optimal insurance of their maintenance. Hereby, it was necessary to develop three mathematical models for the following acquisition: the shuttle buses and contracting a car repair garage for periodic motor vehicle inspections service (MOT tests) respectively a construction entrepreneur for building an on site work-shop for day-to-day technical revisions / repairs. In the following, one presents all three acquisition models are presented.
Microbuses Acquisition
The buyer must first submit a purchase bid. In the case of minibuses purchasing, it must indicate, along with the desired models and the volume of the acquisition, the required basic and secondary technical and economic characteristics for the minibuses in question. These are as follows:
Basic technical and economic characteristics:
Makers accepted (Mercedes, Volkswagen, Renault), Volume of purchases (1-5 pieces), Price (20000-35000 €). Transport capacity (9 seats), Seats adaptability (0-1, meaning nonadjustable, respectively adjustable), Maximum speed (160-200 km/h), Diesel consumption (7-9 l/100 km), Fuel tank capacity (70-100 l), Maximum weight (2800 -3000) kg, Payload (750 -1000 kg). In order of presentation, the attributes are: exclusion, maximum, minimum, maximum, maximum, maximum, minimum, maximum, minimum, maximum. Engine power (70-180 HP), Standard equipment (0-1, meaning absence, respectively existence), Optional equipment included (1000 -3000 €), Duration of lot delivery (20-30 days), Warranty km (0 -100000 km), Warranty in years (3-6 years), Delivery (0-1, meaning pick-up, respectively delivery). In order of presentation, the attributes are: maximum, maximum, maximum, minimum, maximum, maximum, maximum.
The transportation compartment has recorded a series of statistical data about the commercial behaviour of its suppliers and the operational reliability of their products, so it may now be able to employ these data in the optimization model in the form of attributes hidden from the competitors. Obviously, if upon completion of competition a competitor is not satisfied with the results, these data can be used for clarification. These characteristics of the suppliers' commercial behaviour and the operational reliability of the products purchased from them require some explanation. The attributes refer to suppliers, regardless of the products sold by them. Average unit damages caused by delays in delivery are calculated from 1%, 2%, 3% of the value of delayed shipments and average unit damages caused by undelivered products, from 8% of them. Average unit damages caused by noncompliance with warranty terms are calculated starting from the expenses incurred by the company in order to correct the shortcomings caused by this non-compliance. Average unit damages caused by price differences noted at reception start from the sum of all price differences found in case the product is received, otherwise the situation is treated as non-delivery. Average unit costs for revisions and repairs within the first three years of operation are recorded as they are, considering that, in normal operation, within this three-year period, these costs should be minimum.
Characteristics of the suppliers' commercial behaviour and the operational reliability of the purchased products:
Average unit damage caused by delivery delays of 1 -10 days, Average unit damage caused by delivery delays of 11 -20 days, Average unit damage caused by delivery delays of 21 -30 days, Average unit damage caused by non-delivery, Average unit damages caused by non-compliance with warranty terms, Average unit damages caused by price differences noted at reception, Average unit costs for revisions and repairs in the first year of operation, Average unit costs for revisions and repairs in the second year of operation, Average unit costs for revisions and repairs in the third year of operation.
In this case, all senses of attributes are minimum and can have values between 0 and 5 million lei. These dealers need to take also into account the offer of the car manufacturers from which they buy the products. This offer is presented below.
For MERCEDES VITO COMBI
General characteristics:
Prices (24500-33800 Euros), Capacity (9 persons), Passenger double bench seat (front row) with three-point seatbelts and head restraints, Triple bench seats for rear compartment (second row) with three-point seatbelts and head restraints, Adjustable seats, Maximum speed (198 km / h), Fuel consumption (8.5 l / 100km), Fuel tank capacity (75 l), Perm. GVW (2940 kg), Payload (975 kg). 
For VOLKSWAGEN TRANSPORTER COMBI
General characteristics:
Prices (22700-34100 euros), Capacity (9 persons), If is intended mainly for passenger transportation, the type and number of seats can be specified, Two or three passenger bench seats, or folding seats, Tensioning seatbelts, Seats can be removed effortlessly creating a cargo space of up to 6.7 cm, Adjustable seats, Maximum speed (180 km / h), Fuel consumption (7.5 l / 100km), Fuel tank capacity (80 l), Perm. GVW (2840 kg), Payload (860 kg).
Technical Data:
VW diesel engine (Euro 5, four models: 1.9 TDI PD (86 HP) 1.9 TDI PD (105 HP), 2.5 TDI PD (130 HP), 2.5 TDI PD (174 HP), 4 cylinder, 4 valves / cylinder, turbocharged with variable geometry provides the necessary propulsive force, for models up to 140 HP, for the top version -180 HP model the boost is set in two steps with two-stage turbine), Rearwheel drive, Power-assisted braking system (disc front / rear), Power-assisted steering system, Automatic transmission (DSG 6+1 speeds, with dual clutch). The call for tenders of the ROMATSA transportation office, as well as, customised offers of the competitors are described as a MADM mathematical model in Table 1 , Table  2 and Table 3 on the following pages. The mathematical model, in its standard formulation, shows very eloquently the problem presented even for people without mathematical knowledge. In this case, the buyer is responsible for the existence of data that describe the object of purchase (the data in the first six rows of the table) and data contained in columns a17 -a25. Every competitor should enter one line, other than the first six, the line representing its offer.
Using OPTCHOICE optimization tool, for Onicescu method, the object o6, i.e. TESS with Volkswagen Transporter Combi, shows to be optimal. 
Contracting a car repair garage for periodic MOT tests
Due to the fact that the motor vehicle flotilla is large, we observed that the time spent with the periodic motor vehicle inspection is very important in the productive time economy. So far, workers of the motor vehicle flotilla compartment, based on phone reservation, sent vehicles with expired validity for inspection, to any legally authorized car repair garage, which could perform the service at that moment. In this manner, the time spent was found to be very long. This is why; it is desired to choose from some first-class car repair garages, one that takes exclusivity on MOT tests, based on a contract, making reservations on well-established days, by type of vehicle. This decision is aimed to eliminate waiting times and avoid poor quality car repair garages.
Characteristics of the contractors to be evaluated in this tender are:
Average number of employees (minimum 100 -maximum 500 persons), Capital (minimum 20000 -maximum 100000 lei), Annual turnover (minimum 500000 -maximum 5000000 lei), Average age of equipment (minimum 0 -maximum 36 months), The average tariff / bus (minimum 0 -maximum 250 lei), The average tariff / minibus (minimum 0 -maximum 125 lei), The average tariff / car (minimum 0 -maximum 80 lei), Undertaking repair work upon finding malfunctions (minimum 0 -maximum 1, Boolean expression).
Nine car repair garages, whose id data are given below, have entered the tender: As in the previous case, contracting a garage for performing MOT tests represents actually a MADM mathematical model as shown in Table  4 . Because Table 1, 2, 3 and Table 4 are identical in structure, it is obvious that data is related to the business actors, buyers and suppliers, just as described above.
It is known that, by law, the rates for MOT tests are constant for each category of vehicles: buses, minibuses and cars. However if a customer uses the services of a car repair garage in a considerable amount, he can expect a discount. Moreover, the client is more convinced of this discount if the repairs arising upon examination of the vehicle are performed in the same garage and not in a different one.
Intention to perform MOT tests based on reservation, as stipulated in a contract, is welcome by the multitude of repair shops, modern and properly equipped. Therefore the tender has had a large number of competitors.
Using OPTCHOICE optimization tool, for Onicescu method, the object o6, i.e. SC AUTO NESTI SERVICE SRL, shows to be optimal.
Contracting a construction work
Enlarging the motor vehicle flotilla, brought up the necessity of building an on site work-shop for day-to-day technical revisions / repairs. These revisions and repairs are necessary according to the law in force. This involves execution of construction works that are to be entrusted to a specialized contractor. The revisions / repair work-shop, with a floor area of 120 m², is required to be constructed according to the European standards.
At a simple estimation, the work involves: 500 m³ excavated foundations, 400 m³ concrete casting, 900 m² AACC (Aerated Autoclaved Cellular Concrete) brickwork, 900 m² coatings and finishes, 800 m² Bramac roof tiles, 150 m² IGU (Insulated Glass Units) windows and doors.
The beneficiary is interested in buying all materials needed. The beneficiary is also interested in execution time, which shall be less than 100 days, and warranty of work shall be more than one year. The client has never contracted construction works and, as such, has no information on the seriousness of entrepreneurs, the quality of their work and their reliability. Labour rates on all categories of works mentioned above, are proposed by contractors.
Foundation digging rates (maximum 12 Euro/ m³), Concrete casting rates (maximum 35 Euro/m³), AACC brickwork rates (maximum 25 Euro/m³), Rates for coatings and finishes (maximum 6 Euro/m²), Rates for Bramac rooftiling (maximum 6 Euro/m²), Rates for mounting of IGU windows and doors (maximum 8 Euro/m²), Execution time-span (minimum 30 -maximum 100 days), Warranty (minimum 12 -maximum 60 months), The price of the project (minimum 1500 -maximum 3000 Euro). Observations on the mathematical model given in Table 5 , compared with previous ones made in paragraphs 3.1 and 3.2, mutatis mutandis, are valid in this case too.
Using OPTCHOICE optimization tool, for Onicescu method, the object o1, i.e. S.C. TERRA ELYMAR SRL, shows to be optimal.
Conclusions
In order to test the proper functioning of the variants of the MADM model, there have been conducted computer experiments. These have satisfied the decision makers. A decisive direction in the successful use of this model is resorting to OPTCHOICE, the pervasive service for MADM modelling and optimal choice problem solving. Data presented in this work are not the actual data from ROMATSA but are close enough to be useful for readers interested in optimizing the acquisition process. 
